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thermal	emission	data.	 	The	SMAP	radiometer	 takes	measurements	 in	 the	 frequency	band	of	
1400-1427	MHz,	 which	 is	 supposed	 to	 be	 a	 protected	 band	 for	 passive	 remote	 sensing	 and	
therefore	to	be	free	of	human	produced	transmissions	by	international	regulations.		However,	
there	 is	 clear	 evidence	 of	 radio	 frequency	 interference	 (RFI)	 in	 these	 frequencies	 due	 to	
neighboring	transmissions	and	illegally	operating	sources.		There	are	a	number	of	RFI	detection	
and	mitigation	algorithms	in	place	to	filter	out	RFI;	however,	some	residual	RFI	are	still	present	





















radiometer	 which	 measures	 the	 Earth’s	 thermal	 emission	 in	 the	 L-band	 of	 the	 microwave	




















or	 decrease	 gradually	 over	 frequency	 channels.	 	 The	 cross-frequency	 detection	 algorithm	 is	
similar	to	the	pulse	detection	algorithm,	but	it	 looks	for	sudden	increases	across	frequency	as	
opposed	to	time.		It	best	filters	out	sources	that	are	strong	over	a	narrow	range	of	frequencies.		
This	 algorithm	 operates	 on	 subband	 footprints.	 	 For	 each	 time,	 the	 algorithm	 looks	 at	 all	
frequency	channels	and	flags	any	measurements	that	are	a	multiple	of	the	standard	deviation	
above	 the	 mean.	 	 The	 algorithm	 will	 also	 flag	 the	 two	 adjacent	 frequency	 channels	 of	 the	
impacted	channel	to	account	for	potential	leakage	into	adjacent	channels.			
	 The	 kurtosis	 detection	 algorithm	 exploits	 the	 fact	 that	 the	 distribution	 of	 natural	
emissions	 when	 sampled	 should	 be	 close	 to	 a	 normal	 distribution.	 	 The	 kurtosis	 of	 each	







	 The	 polarization	 detection	 algorithm	 exploits	 the	 fact	 that	 the	 polarization	 of	 natural	







	 When	RFI	 is	 detected,	 the	 original	measured	 antenna	 temperature	 is	 replaced	with	 a	
filtered	value.		The	filtered	value	is	calculated	by	introducing	a	Maximum	Probability	of	Detection	
(MPD)	 flag,	which	 is	 the	 logical	OR	of	 the	nine	 algorithms.	 	 If	 a	measurement	 is	 flagged	 in	 a	
fullband	footprint,	then	all	16	frequency	channels	for	that	same	time	are	considered	corrupted	
by	RFI	as	well.	 	 The	 filtered	value	 is	 then	calculated	by	averaging	 the	 remaining	pixels	of	 the	
subband	spectrograms	that	were	not	flagged	by	the	MPD	algorithm.		The	difference	between	the	
measured	value	and	the	filtered	value	is	called	the	RFI	level,	and	is	measured	in	Kelvin	[2].	




















the	 mission,	 and	 their	 analysis	 can	 provide	 useful	 information	 on	 the	 change	 of	 the	 RFI	




















sources.	 	To	be	 listed	 in	the	table,	a	source	must	meet	two	criteria:	 it	must	have	an	RFI	 level	
higher	than	10	K,	and	be	visible	in	more	than	25%	of	SMAP	overpasses	in	the	previous	month	[4].		






















	 Indeed,	 Figure	 3	 reveals	 that	 the	 seasonal	 pattern	 as	 well	 as	 the	 overall	 decrease	 in	



















trend	 to	be	deduced	over	 time,	and	by	 taking	 them	at	various	 scales,	 it	becomes	possible	 to	

















of	 Uganda,	 Kenya,	 Rwanda,	 Burundi,	 Tanzania,	 Malawi,	 Zambia,	 Mozambique,	 Zimbabwe,	






	 Plots	 were	 generated	 that	 tracked	 the	 average	 statistics	 in	 each	 region	 over	 time,	 in	
addition	 to	 the	number	of	 sources	each	 region	had	present	 in	 the	 tables	over	 the	 life	of	 the	











































700	 K,	 and	 has	 more	 high	 amplitude	 sites	 in	 the	 H	 polarization	 than	 the	 V	 polarization.		





	 In	 addition	 to	 using	 the	 tables	 to	 perform	 analysis	 on	 large	 quantities	 of	 sources,	
individual	sources	can	be	tracked	by	using	the	latitude	and	longitude	listed	in	the	table.		When	
tracking	 individual	 sources	 from	week	 to	week,	 the	exact	 latitude	and	 longitude	 listed	 in	 the	
tables	can	vary	slightly.	 	This	makes	it	necessary	to	have	a	working	definition	for	what	can	be	
treated	as	one	source	over	multiple	weeks.		GSFC	developed	an	algorithm	to	precisely	locate	RFI	








































































airport	within	 their	 uncertainty	was	 calculated.	 	 In	 Africa,	 47%	 of	 sources	 are	 located	 in	 the	
vicinity	of	an	airport;	 In	Asia,	40%;	In	Australia	95%;	In	Europe	63%;	In	North	America	91%,	In	












In	an	RFI-free	area,	 the	antenna	temperature	 is	expected	to	vary	seasonally	 following	 the	


































Max Hold Filtered Antenna Temperature













































































































Although	 the	 seasonal	 pattern	 is	 difficult	 to	 observe	 in	 Figure	 22,	 the	 frequency	
corresponding	 to	 a	 period	of	 one	 year	 is	 prominent	 in	 the	 FFT	 in	 Figure	 23.	 	 	 The	 remaining	
significant	frequencies	are	a	result	of	noise	and	can	be	discarded.		Then,	the	Inverse	Fast	Fourier	
Transform	(IFFT)	can	be	applied	to	reconstruct	the	expected	seasonal	pattern.			
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In	 order	 to	 filter	 residual	 RFI	 and	 estimate	 its	 contributions,	 it	 is	 recommended	 that	
residual	 RFI	 be	 broken	 up	 into	 two	 main	 groups:	 seasonal	 sources	 and	 persistent	 sources.		
Seasonal	sources	can	be	mitigated	by	taking	an	FFT	of	the	antenna	temperature	over	time,	and	
removing	unnatural	frequencies.		Then,	measurements	higher	than	this	ideal	estimation	can	be	
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